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CTUIR CTUIR 
LandsLands

Aboriginal Use Lands:
10.5 million acres

Reservation Lands:
173,700 acres

Indian Owned Lands:
112,600 acres

CTUIR CommunityCTUIR Community
Cayuse, Umatilla,  Cayuse, Umatilla,  
and Walla Walla and Walla Walla 
TribesTribes
2,400 Tribal 2,400 Tribal 
MembersMembers
>1,000 >1,000 
Employees in Employees in 
government and government and 
enterprisesenterprises
Rapid growth in Rapid growth in 
past 10 yearspast 10 years
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Setting the ContextSetting the Context
Goal: Creating Informed PolicyGoal: Creating Informed Policy

CTUIR has ‘treatment as a state’ status with approved CTUIR has ‘treatment as a state’ status with approved 
Water Quality Standards Water Quality Standards 
The Tribes need to improve capacity to manage these The Tribes need to improve capacity to manage these 
standardsstandards

Data ManagementData Management
CTUIR has 10 years of water quality data, and CTUIR has 10 years of water quality data, and 
continue to collect significant quantities every yearcontinue to collect significant quantities every year

Data collected by different programs throughout the tribeData collected by different programs throughout the tribe
Data maintained in spreadsheets on individual PCsData maintained in spreadsheets on individual PCs

These data need to be applied to the process of These data need to be applied to the process of 
policy managementpolicy management

Proposed SolutionProposed Solution

Construct a centralized Water Quality Construct a centralized Water Quality 
Database that includes the following:Database that includes the following:

Flexible Data structures Flexible Data structures 
Custom applications for entering and Custom applications for entering and 
accessing data (user interfaces)accessing data (user interfaces)
Administrative structures (QA and metadata)Administrative structures (QA and metadata)
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Steps For Accomplishing GoalsSteps For Accomplishing Goals

Design and implement data structureDesign and implement data structure
Compile and document disparate data setsCompile and document disparate data sets
Build targeted user interfaces to meet Build targeted user interfaces to meet 
specific needs of data producersspecific needs of data producers

Data entry (automated QA)Data entry (automated QA)
Data query and reportingData query and reporting

Build more general tools for policy makers Build more general tools for policy makers 
and the tribal publicand the tribal public

System ArchitectureSystem Architecture

Enterprise Relational DatabaseEnterprise Relational Database
Management Software (RDBMS) houses Management Software (RDBMS) houses 
tabular, vector geographic, and possibly tabular, vector geographic, and possibly 
raster dataraster data

Client softwareClient software
packages access data (HTML, Visual Basic, packages access data (HTML, Visual Basic, 
JAVA, MS Access, JAVA, MS Access, ArcMapArcMap… etc.)… etc.)
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System ArchitectureSystem Architecture
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SQL Server Database

SDE
Geographic
Data Server

IMS Server
for Internet 

Mapping

MS Access

Metadata
Web Client

ArcGIS
Web Mapping

Clients

Web Clients

Custom
Applications

The Database (RDBMS)The Database (RDBMS)

A single database that can be used to A single database that can be used to 
integrate all of the Tribe’s existing water integrate all of the Tribe’s existing water 
quality data and will support the addition quality data and will support the addition 
and maintenance of data.and maintenance of data.
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Catalog and Collect Existing DataCatalog and Collect Existing Data
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Interim ArchitectureInterim Architecture

This interim data structure supports much This interim data structure supports much 
of the functionality of the final data of the functionality of the final data 
structure structure 
Geographic data is available for daily use Geographic data is available for daily use 
through layer files (they point to the through layer files (they point to the 
current data location)current data location)
Prototype custom clients have been Prototype custom clients have been 
written, so they can be easily adapted to written, so they can be easily adapted to 
the new RDBMSthe new RDBMS

Load DataLoad Data
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Data StructureData Structure

Point Point 
sample sample 
datadata
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Spatial Database Engine (SDE)Spatial Database Engine (SDE)

An ESRI product that allows GIS data to An ESRI product that allows GIS data to 
be stored in the RDBMS and served be stored in the RDBMS and served 
directly to client software.directly to client software.
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Spatial Data Spatial Data 
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Internet Map Server (IMS)Internet Map Server (IMS)

An ESRI product that An ESRI product that 
allows GIS data to be allows GIS data to be 
streamed directly to the streamed directly to the 
internet, as well as other internet, as well as other 
thirdthird--party clients.party clients.
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Easy to administer web servicesEasy to administer web services

Once you get it running, it’s easy to put up Once you get it running, it’s easy to put up 
multiple maps on the intranetmultiple maps on the intranet
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Mapping
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Metadata Web ClientMetadata Web Client

IMS can provide a metadata IMS can provide a metadata 
service that will serve as a card service that will serve as a card 
catalog for our data.  This service catalog for our data.  This service 
can be accessed through a web can be accessed through a web 
client that will allow users to client that will allow users to 
search for data by spatial location search for data by spatial location 
and/or key words.and/or key words.
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Searchable Data IndexSearchable Data Index

CTUIR Staff CTUIR Staff 
need to know need to know 
what data we what data we 
havehave
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Web Mapping ClientsWeb Mapping Clients

Web mapping clients are custom web Web mapping clients are custom web 
pages that can make specific maps using pages that can make specific maps using 
data provided by IMS Server.  These data provided by IMS Server.  These 
clients can be written in HTML, VB Script, clients can be written in HTML, VB Script, 
Java Script, Java, and many other Java Script, Java, and many other 
languages.languages.
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Oracle or SQL Server Database
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Web ClientsWeb Clients

Custom applications served over Custom applications served over 
the internet or the intranet.  the internet or the intranet.  
These clients can be used to These clients can be used to 
provide tribal staff and others provide tribal staff and others 
limited access to the data for limited access to the data for 
specific uses.  They can be specific uses.  They can be 
written in HTML, Java Script, VB written in HTML, Java Script, VB 
Script, and other languages.Script, and other languages.

WebWeb--based data entrybased data entry



13

Access controlAccess control
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Microsoft AccessMicrosoft Access

MS Access can be used as a MS Access can be used as a 
frontfront--end for more advanced end for more advanced 
users to query and analyze users to query and analyze 
the data in the RDBMS.  It the data in the RDBMS.  It 
can also be used to extract can also be used to extract 
data sets for analysis in data sets for analysis in 
other software packages, other software packages, 
such as Excel.such as Excel.
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MS Access user interfacesMS Access user interfaces
Tools for data query, visualization, and quality assurance Tools for data query, visualization, and quality assurance 
can be quickly developed in MS Accesscan be quickly developed in MS Access

MS Access and MS Access and ArcObjectsArcObjects



15

Intranet access dataIntranet access data--driven mapsdriven maps

Providing Providing 
access to data access to data 
to nonto non--
technical staff technical staff 
and elected and elected 
officialsofficials
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SDE
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ArcGISArcGIS

ArcMapArcMap can access data directly from IMS, can access data directly from IMS, 
SDE, and the RDBMS.SDE, and the RDBMS.
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ArcGISArcGIS can act as a clientcan act as a client
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StandStand--Alone ClientsAlone Clients

Custom applications to access and edit the Custom applications to access and edit the 
data in the RDBMS can be written to serve data in the RDBMS can be written to serve 
the specific needs of different users and the specific needs of different users and 
uses.  These applications can be written in uses.  These applications can be written in 
Visual Basic, Java, C#, and other Visual Basic, Java, C#, and other 
languages.languages.
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Custom StandCustom Stand--alone Toolsalone Tools

C# and VB C# and VB 
applicationsapplications

Future WorkFuture Work

Creating an internet site to share water quality Creating an internet site to share water quality 
datadata
Creating custom visualization tools for Creating custom visualization tools for 
interactive QA and exploratory data analysisinteractive QA and exploratory data analysis

Linked representations of dataLinked representations of data
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Points to PonderPoints to Ponder

Cooperation was achieved with a carrot rather Cooperation was achieved with a carrot rather 
than a stick than a stick 

We offered data producers solutions rather than rulesWe offered data producers solutions rather than rules

The technical architecture is as much a part of The technical architecture is as much a part of 
the solution as the standards and protocolsthe solution as the standards and protocols

Conceptual goals are based on beliefs of what is Conceptual goals are based on beliefs of what is 
technologically possibletechnologically possible

Continued technological support is the key to Continued technological support is the key to 
continued successcontinued success

System maintenance and extensibilitySystem maintenance and extensibility


